Studies have demonstrated favorable outcomes of arthroscopic decompression for ganglion cyst in the supraspinous fossa; however, little attention has been paid to the difficulty in detecting these cysts during arthroscopy. In this report, we present 2 cases in which ganglion cysts in the supraspinous fossa were undetectable during arthroscopy. The ganglion cysts were not identified in these cases during surgery despite arthroscopic decompression being performed through the area in which the cyst was expected until the suprascapular nerve was entirely exposed. After surgery, magnetic resonance imaging (MRI) confirmed the disappearance of the ganglion cyst and external rotation strength was fully improved, without shoulder pain. We emphasize here that surgeons should be aware of this difficulty when performing arthroscopic decompression of ganglion cysts in the supraspinous fossa.
INTRODUCTION
Ganglion cysts in the supraspinous fossa can cause shoulder pain or lead to atrophy of the supraspinatus or infraspinatus muscle by compressing the suprascapular nerve. Various surgical procedures such as open resection [1] , computed tomography/ultrasoundguided aspiration [2] , or arthroscopic decompression [3] have been described. In recent years, several studies have reported favorable outcomes of arthroscopic decompression in treating suprascapular nerve palsy caused by ganglion cysts in the supraspinous fossa [3] [4] [5] [6] [7] [8] . However, Moore et al. [9] reported difficulty identifying the ganglion in 6 of 11 patients during arthroscopic decompression of ganglion cysts. In this study, we report 2 cases in which the ganglion cysts in the supraspinous fossa were undetectable in arthroscopic surgery.
CASE REPORTS Case 1
A 45-year-old man experienced dull pain in the right shoulder particularly during overhead activity with no apparent cause for 2 years. The patient visited a nearby hospital, where magnetic resonance imaging (MRI) found a ganglion cyst in the supraspinous fossa. The patient was then referred to our hospital.
The patient had normal range of motion in the right shoulder joint. The impingement signs of Neer [10] and Hawkins [11] tested negative. Atrophy of the right infraspinatus muscle was observed. A manual muscle test (MMT) showed decreased external rotation strength (MMT score, 4). Plain radiography found no apparent abnormalities. A T2-weighted MRI of the right shoulder found a multilobular ganglion cyst in the suprascapular fossa ( Fig. 1) .
Surgery was performed under general anesthesia with the patient in the beach chair position. A posterior viewing portal and an anterior working portal were created. The intra-articular arthroscopy showed a lesion of the superior glenoid labrum from the 10 o'clock to 2 o'clock positions ( Fig. 2 ). No rotator cuff tear of the long head tendon of the biceps lesion or cartilaginous damage of the humeral head or glenoid was detected. An incision was made into the capsule beneath the damaged labrum, and a thorough exploration was performed to prevent injury to the suprascapular nerve. Despite these measures, ganglion cysts were not identified. Subacromial bursoscopy also failed to identify the cyst in the supraspinous fossa. Arthroscopic decompression was performed using blunt instruments and a motorized shaver in the area determined by the preoperative MRI. Labral repair was performed using a bioabsorbable suture anchor (Depuy, USA). After a suture hook (Linvatec, USA) penetrated the superior labrum at its capsular reflection, the labrum was repaired by attachment to the anchor with a sliding knot and 3 alternating half-hitches.
The ganglion was no longer visible on an MRI taken 3 months postoperatively. Two years after the surgery, the patient was free of pain without range of motion limitations in his right shoulder. The external rotation strength and atrophy of the infraspinatus muscle were completely improved. He has returned to work as a manual laborer.
Case 2
A 36-year-old man experienced dull pain in his right shoulder during overhead activity and weakness during external rotation with no particular cause for 1 year. Conservative therapy with a nonsteroidal antiinflammatory analgesic failed to relieve his symptoms. The patient was then referred to our hospital.
He had normal range of motion in the right shoulder. The impingement signs of Neer [10] and Hawkins [11] tested negative. Atrophy of the right infraspinatus muscle was observed. An MMT score of 4 indicated decreased external rotation strength. Plain radiography found no apparent abnormalities. A T2-weighted MRI on the right shoulder found a multilobular ganglion cyst on the suprascapular notch ( Fig. 3) .
Surgery was performed under general anesthesia with the patient in the beach chair position. Arthroscopy showed a lesion of the posterior superior glenoid labrum. No other abnormalities were found in the glenohumeral joint. As in case 1, arthroscopic exploration found no ganglion. Therefore, arthroscopic decompression was performed using blunt instruments and a motorized shaver in the area determined by the preoperative MRI. Labral repair was performed using a bioabsorbable suture anchor (Depuy, USA). The ganglion was no longer visible on MRI taken 3 months postoperatively. At 18 months after the surgery, the patient's right shoulder pain has ameliorated, range of motion is not limited, and the external rotation strength and atrophy of the infraspinatus muscle have also improved. The patient now leads an unhindered daily life and has returned to work as a manual laborer.
DISCUSSION
Ganglion cysts in the supraspinous fossa have previously been thought to be caused by synovial fluid leakage due to 1-way mechanisms or by mucous changes in the tissues around the capsulolabral complex [6, 12, 13] . In our patients, who worked as manual laborers, minor trauma or repetitive overuse may have been the cause of capsulolabral complex injury. Several studies have reported favorable outcomes after arthroscopic decompression of ganglion cysts in the supraspinous fossa [3] [4] [5] [6] [7] [8] . However, few cases in which the ganglion was difficult to identify during arthroscopy have been reported; in fact, to the best of our knowledge, only Moore et al. [9] have reported such a case.
We previously experienced 4 cases of ganglion cyst in the supraspinous fossa in which arthroscopic decompression was undertaken. In these cases, the ganglion cyst was undetectable in 2 of 4 cases. This finding was similar to that reported by Moore et al. [9] (in 6/11 patients), who described the difficulty in arthroscopic detection of the ganglion cyst in the supraspinous fossa.
In the cases reported here, as the ganglion cyst was undetectable during arthroscopy, on the basis of the preoperative MRI data we decompressed the inferred site of the ganglion cyst until the suprascapular nerve was entirely decompressed. The reasons why the ganglion cysts were undetectable during the arthroscopy were not determined in this report, but we suggest the following possibilities: (1) the ganglion cyst was aspirated with the shaver without being noticed; (2) the ganglion cyst flowed out along with the circulating fluid at some unknown point. We suggest that whenever this procedure is performed, it will be important to maintain careful intraoperative observation, and to recognize that in some cases the ganglion may be difficult to identify during surgery.
Previous studies reported that labral repair alone led to cyst resolution and pain relief without cyst decompression [14, 15] . Youm et al. [14] reported that repair of a labral tear, without cyst excision, resulted in successful outcomes for all ten patients who had spinoglenoid cysts associated with superior labral tears. Schroder et al. [15] also reported that most ganglion cyst in the supraspinous fossa resolve, and patient satisfaction can be expected to be high after labral repair alone without cyst decompression. These results suggest that even if the ganglion cysts in the supraspinous fossa were undetectable as in the present case, labral repair alone might lead to good clinical outcomes. Future studies involving a larger number of subjects and longer follow-up periods are needed to confirm this possibility.
We have experienced 2 cases in which the ganglion cyst was undetectable during arthroscopy but resulted in obtained favorable outcomes without recurrence by decompression of the inferred site until the suprascapular nerve was completely exposed. Previous reports have demonstrated acceptable outcomes of arthroscopic decompression of the cyst in the supraspinous fossa [3] [4] [5] [6] [7] [8] ; however, little attention has been paid to the difficulty in detecting such cysts during arthroscopy. Similar cases may be more common than generally believed. We therefore emphasize that surgeons should be aware of this difficulty when performing arthroscopic decompression of the ganglion cyst in the supraspinous fossa.
